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Abstract: Mineral element is an important aspect of soil quality, it plays a significant role in plants growth,
physiology and ecological functions, and mineral element deficiency is a major cause for the decrease of plant fruit
quality. The paper illustrates that soil mineral element feature of community level is significant in yield of plant,
quality formation mechanism and nutrient measurement balance rule. It can guide sustainable operation of
plantations scientifically. With the typical man-made forest in Guizhou karst mountain area as object and
classification of metallic element and non-metallic element, the content features of mineral elements and the
correlations were discussed. The result indicated that there were large differences in the soil mineral element
contents of the typical man-made forest in the area, meanwhile the elements had different ranges in the different
tree species. The change rules of Zn, Cr, Fe, Ti, Al, Mg, Ni, Co were relatively consistent, Ca and Sr’s were
relatively similar. The content of As, Se, Si were high in Eucalyptus robusta forest, Cupressus funebris forest and
Eriobotrya japonica forest, while the contents of S, Na, Cl were just the opposite. The change rule of different
mineral elements was not in conformity with different forest types, which indicated that the extraction and

accumulation ability of plant root system existed differences. There was a degree of relativity among mineral
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elements, the correlativity of different mineral elements differed and represented enhancement inhibitory effect,
and especially Fe and Ca have close relationship with other elements. The interaction effect and measure
equilibrium relationship of mineral elements was the key to analyze the features of element compositions and a
scientific problem deserved to be further studied. The research results were in favor of mastering nutrient element
accumulation features and regulation, which had an important theory and practice significance to soil nutrient
management of typical plantation in the area. In the future, we should not only pay attention to the pollution
caused by mineral element overabundance, but also evaluate the deficiency effect caused by mineral element
shortage. Thus, the value of economic forest can improve by releasing adequate and balance supply of nutrients.
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Table 1 Basic characteristics of man-made forests

o , WE W R PWE wE
BV KM Community | N ) 2% Density _
{7 & Position  Altitude  Slope Age Height Coverage
types (plant-hm)
(m) ) (year) (m) (%)
MR bk ASS. 25°42'15"N
1157 26 450 26 14 95
Eucalyptus robusta 105°37'12"E
AR ASS. 25°42'16"N
1159 28 600 26 12 95
Cupressus funebris 105°37'13"E
HEAEAR 4SS, 25°41'32"N
840 18 800 16 6 80
Eriobotrya japonica 105°37'58"E
K ASS. 25°41'46"N
661 10 400 28 16 85
Toona sinensis 105°36'40"E
FZHEAR 4SS. 25°39'30"N
721 15 350 26 18 85
Juglans regia 105°38'34"E
ZRAM AR 4SS.
25°39'22"N
Koelreuteria 839 10 300 16 16 80
105°38'18"E
paniculata

I (B, A (As). Al (Se) #%HE (X It ER{L 7 Hh A #JE) (DZ/T0167-2006) i
T, BE (Si). 85 (Cads B (Mg). 81 (Nad. #7 (AD. £k (Fe). 4 (Cu). & (Zn).
By (Pb). £ (Cr). 58 (Cd). £k (T, 2 (ND. &5 (Co). £ (Sr). H (Mo). & (CD.
i (SO fikd#l (Z Hbr XA Z & YE (1:250000)) (DZ/T0258-2014) AT E
1.3 ¥4 db 3

I K H Microsoft Excel 2010 AT FlALEE, 1HE 52, i Origing8.6 /EE], ¥
F SPSS21.0 AT Gt 404 R BIERITZ 50 (One-way ANOVA) Fi 4 1+ 54" ity 2 4
FREEANFE N AR Z [0 1) 22 55 12 H Pearson AH G REERT IS T I8 Tw 2= 2 AP AH G 1 .
W E A BE N P=0.05, B2 3 K108 N P=0.01.

2 R 55

21 &R LE

211 Bk HE 1AW, ARATHEERNESBE IR SEAERRKER, F—
FAEA RIS 18] )AL IR FE AR AEROR X o 4 & 29 24.01~89.13 mg kg, LA Hk
MR AR HEATAR 3 i m s BN 148.69~209.53 mg-kg!, PLAEMHEM LIEHRAR. #HAK
IR IO DU AR AR I A v (109.40 mg-kg!) . HEALAR LI AAR (45.67 mg-kg!);
B s EARIRER A, AFN AR (0] 22 7 B2 RN BRI EEN 1.33~2.65
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Fig.1 Content of heavy metal elements in soil of man-made forests
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Fig.2 Content of non heavy metal elements in soil of man-made forests
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Fig.3 Content of non metallic elements in soil of man-made forests
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Table 2 Correlation of soil mineral elements of man-made forests

TR % Index Fe Mn Ti Ca Mg Al Mo Ni Co Sr Cu
Fe 1
Mn 0.093 1
Ti 0.841™ -0.069 1
-0.852"
Ca -0.428 -0.463 1
Mg 0.059 -0.125 0.423 0.227 1
0777
Al 0.859™ -0.205 0.582" 0.005 1
Mo -0.400 -.667" -0.402 0.470 -0.567 -0.187 1
-0.802"
Ni 0.504 0.330 0.038 -.0164 0.683" -0.432 1
Co 0.485 0.292 0.203 -0.644" 0.080 0.566 -0.530 0.848™ 1
-0.953" -0.821" -0.829" -0.592
Sr -0.193 0.833" -0.267 0.620" -0.580" 1
-0.782" -0.832" 0.769"
Cu -0.521 -0.151 0.235 -0.285 -0.038 -0.284 0.680" 1
Zn 0.552 -0.503 0.713™ -0.131 0.010 0.414 0.302 -0.336 -0.342 -0.365 -0.227
0.800"
Cd -0.364 -0.435 0.028 -0.387 -0.609" -0.192 -0.066 -0.113 0.322 0.271

0.771" -0.748" -0.605

Cr 0.716™ 0.132 0.650" -0.603" 0.285 0.606 -0.517 0.494
Pb 0.802" -0.359 0.661" -0.576 -0.191 0.829" 0.136 0.314 0.305 -0.673" -0.156
Na -0.486 0.041 -0.144 0.558 0.815™ -0.484 -0.420 -0.296 -0.104 0.253 -0.450
-0.593
As 0.436 0.548 -0.062 -0.139 0.388 0.479 -0.347 -0.419 -0.235 -0.032
-0.701
Se -0.081 -0.252 0.102 -0.327 0.346 0.657" 0.136 -0.035 0.154 0.511
B -0.423 -0.466 -0.113 0.654" 0.096 -0.470 0.503 -0.701" -0.547 0.562 0.168
S 0.194 0.653" 0.402 -0.127 0.123 -0.327 -0.470 -0.308 -0.166 -0.195 -0.434
-0.725" -0.784" 0.768"
Si -0.266 0.401 -0.240 -0.097 0.207 0.464 0.164 0.315
-0.774"
Cl -0.161 -0.084 0.346 0.523 0.424 -0.490 -0.025 -0.391 0.157 -0.422
)
Bhr Index Zn Cd Cr Pb Na As Se B S Si Cl
Zn 1
Cd -0.524 1
Cr 0.138 -0.357 1
Pb 0.706* -0.517 0.486 1



Na -0.440 -0.002 -0.112 -0.703* 1

As 0.962%* -0.498 -0.023 0.710%* -0.523 1

Se 0.141 -0.467 -0.241 0.417 -0.367 0.337 1

B 0.274 -0.255 -0.217 -0.281 0.216 0.228 -0.111 1

S 0.141 0.554 0.120 -0.170 0.077 -0.018 -0.838%* 0.021 1

Si -0.568 0.529 -0.305 -0.224 -0.414 -0.428 0.194 -0.310 -0.251 1

Cl 0.302 0.079 0.040 -0.129 0.367 0.201 -0.416 0.463 0.556 -0.699* 1

H: *RIRAE P<0.05 7K BB EFAEG, **RIRTE P<0.01 /KT EAREIEARK .

Notes: * indicates significant difference (P<0.05), ** indicates extremely significant difference (P<0.01).
N A
/\

3.1 ARIA TR LB R T R

T BEAE Iy R A VAN A R B SR S, REAE R A A KR B0 TR BB IR T
% (Gilliam & Dick, 2010, " i 7G & 3L 7 i B 2H il 73, M) 75 S DA 358 BB
W R RIEEAR R, U FC R 2 RIEMEKKE . F=E M TR L (R 4E
%, 20160, B UGER & RMARNIESEIEY M ESAE /7 (Brun et al, 2003), T4
Ji TG F I AR AR T A B T URAN R R R BB, & B S TR A . TR
Hi X A AL B A A S (Wang et al, 2002), SEt E R H AT, s g,
KA E CRENG, 2015), LI FCREY, Gefg K. 0 80 44t
ZEWRIE . HTAXIT FOTERKZ, WG SHEEKEAEDIR L nRm 7 ihe.

A, AR TR G R B DM RIS A (209.53 mgkg) . iR
MBS ERMK (148.69 mg-kg'), REFFMIR F 08¢ 1V RS TR ECRE ) T, X 5 Rm Ak
TEMER RS HRRE. GKIRIERE 158 Ko 2B E RS % AR NE TR
K, BFEEVEFED . &SGR X 0 R AR B I RE 98, XA RE S EUR &5 TR
PRI RE IAFEZE R o MAN TR 3 B, R Fe Ak B S = 1) LR R B (T
HRT 20cem, JF&EFEMHRR L MBS ARER (50N 10%. 25%), XIFe
SR 5 03 23 (8] 40 A, 3% B FF R v et XN AR 3 OR RF L TR & 92 0 1 Th g

WRENAEKKELHERIMEETROR, EARERR. HiEniE. RHERmnz
455 THI A1 A % 36 B AR P, Re s (R bR 2E KR B R S R B 7E 6 it S 780 R N T AR,
e & & B B R/ METCAIRAEAR (58.68 mgkg!). Fehbk (56.33 mg-kg'). HHk#k (50.83
mg-kg'). MK (49.75 mgkg!) . HHARM (3452 mg-kg!). FHEMA (31.68 mg-kg!), A
AN AR 3582 B SR B 22 S o DX S Py R AR B e £, W T 45 SRR I L L R e &R
FREFEE, KW IE— R AR AU S PR R LR s A R AR % X IR S A T
AP Fl, (EAR R VO RN FUARECR D, R RIEME AT REA R, EEZER AR R
{14 SR S RS I T R A AL R IR AR R

B E FRE R R B RIAE R R AU T, & R i By A B R S, 82 58
E M EAE R, E0LdE B T @ s KRR R R (s, 2003). AR AN TH L
BT R S B E BRI R ZE A B4, HAb ARy 2 [ R R 3E 2 5, DA MR
B R . AR R, HAMREEFEENHCRRES SR EEEER, SHT
FIFTREBWATRE R, J5 AR K MR, FEFR R MRk, b,
WARZ S A TEHEIR 1200 m 224 BRI IX K, KGR LF, SAKFRIFEECRARL, FERW A
KHERE, DM 2 Mo iR KT R 1.

SR ) 240 e PR O R R ) T SR B, R UG R T RS AR 2 B R
FE N EYERKEREFERH, REEDHASEANRE. A 7id, TEETRES
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HARMAR g RS (034 mgkg!). FHENRLERM (0.15mgke?), SFUREGER/N]
Re SV PUEAKFA R [FRE, BT 2R AR TS FEA M (Zanthoxylum planispimum var.
dintanensis)~ 4.3 (Ipomoea batatas) TK (Zea mays) Mg REREY), BB LA S
BT, CHRKE., SAHEREHSE, XWlRtemEnsdEnERz—.

e TR A B B A AR AR, LIS T DAREAE AR (90.95 mgkg!) B A AR

(7.06mg kg Hlk. JREZMATZIBRBHEMM RN, A& 3l g, =35 prab 455

B R L% e, G S E A 5 AN [F RO S R S A RE IR R
Ko MMM BARAEK T, HAEMRZ N THRAE. P RESETIRK, SBSSE
BIEEZE R, RYIGEHR X BRI PO E 5, EFAMUCREIE PSS ERE, X%
XA LHRFR R gt 73S . iR 7 el W, B8 e m iy (L XN TTARSR 70 2N A
FlE . REAE, XXMM RS E B E B SEEANME .

B2, BT HA LIS FocR M RE N AER. B HERETR, TE. MET
JRTCE KT ARIE A 4D, HERZ G — R B v AR AR &, PRI M DAV E &4 BT R Y
B RO, AR AT 7T X 5 FoAh IR 0T 78 45 SR AT 2R G LB [RI, T3 Z A AE
WE. FEIEREER T, ANEREE GRS U= AR S (R, 2012),
AR AR OR 3 ot e AR E TR F0 7R 2L RO R ]

3.2 T RITR Z (A KA S 1

AT IR T EE R AR WY T N AR 338 e R 2 R 2RI — s I AH IR R &R, Ul AN A I
R IAFAE D A BT OC &, il SR SRS TE AR IR . B 585, . 8L 8.
LR PIA MR E, B2 RINRIES, 165 AR 03 2 [ 58 2 R 48, 3
BIG R C A E IRV ARAE 22 %, X ] e 5 LRI TR R 32 BRI A O0, ot 3T LA ik oA
TCRMIREIL, R 7 HIER S EEEN. 5. SRS AL TR R IR I FH
P, S5, B B B L B TSRS A, BEEM. B, AR B
AR R R, R FUTR L MAFE ML A RRIE . Forr, #5558k, 88, Rz ) 2R B%
BRI R, WREIR R R 5o Y A S BOL R BS503R AR 2 2
I AAH SRR R, 3R W ST ARr b DX B0 v P B 1 e AR S e RIS AL B B C R 2
AR FRICER, BAREERAER, FRDEE, HIXE 03 K54 PR H AT S 2 40 T4
X SR ERES, PSR T AR ES IR TR PR R4S R EENE

(Jeyasingh et al, 2009; Elser et al, 20100, B 4703 IS 77 D Ae A7 2 HE 318 0 S BAKHE o

4 75

WHFERIIA RN TR BT R & EAAERRZE R, AR BUTRBEM 2 KRR 224
MERA B0 R R0 570 IS B & LR A AEZE 00 oo Z AR BLLE — E R LI
FASRIE, FAEHBKIRR, U, 15 n R SHATRIN R R NE D), Wil LE
B 57 0 3R 2 B A7 AE 3 530 A ) OS5 895 6 3R 2 ) (R B AR O R vt P 50 R AROR A 7T
HIRE . —

Bk
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